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STUDY OF SC ELECTRIC AND GAS COMPANY FUEL EXPENSES

Background

Pursuant to the Settiement Agreement in the Annual Review of Base Rates for Fuel Cost of
South Carolina Electric & Gas Company (“Company’), the South Carolina Office of Regulatory
Staff (“ORS"} has performed a study of the Company’s fuel purchasing methods. The study
generally encompasses the review period of January 2005 through December 2006. This study
examines the Company's fuel-related activities and evaluates the reasonableness of its
practices. Specificaily, this study and analysis include the following subject matters with respect
to fuel expenses: Fuel Procurement, Transportation of Fuel, Fuel Mix, Purchased Power and
Oft-system Sales, Affiliate Transactions, Hedging Activities, Inventory Storage, Generation

Planning, and ORS Site Visits.

The Company is a regulated public utility engaged in the generation, transmission, distribution,
and sale of electricity to approximately 592,000 retall and wholesale customers in South
Carolina. 1t is the principal subsidiary of SCANA Corp., an $8 billion Fortune 500 energy-based
holding company, headquartered in Columbia, SC. The Company maintains the operation of a
diverse mix of power generating units to include, fossil, hydro, gas turbines (both simple and
combined cycie), and nuclear power. Collectively, these units are capable of producing
approximately 6,000 MW of power. These units are geographically located throughout the

Company’s service tefritory in South Carolina (See Attachment A).
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Fuel Procurement

Long-Term Contracts

The Company's primary source of energy generating fuel is coal. During the review period, the
Company secured several long-term coal contracts to ensure an adequate supply of fuel (See
Attachment B). The contracts vary in term ranging from 2 yrs to 4.7 years. The annual tons
secured by the contracts range from 240,000 tons to 840,000 tons resulting in approximately 6.5
million tons of contract coal to be delivered annually (See the Inventory Management Section for
more detail). The Company procures coal with the following typicai specifications:

Moisture: 7.0% (maximum)

Ash: 12.0% maximum (less than 10.0% preferred)
Sulfur: 1.0% maximum

Volatile: 30-35%

Btu/tb: 12,500 minimum

Ash Fusion (Reducing Atmosphere):

- Initiat Deformation Temperature: 2400 °F minimum
- Fluid Temperature: 2700 °F minimum

Mardgrove Grindability Index: 42-60

Size: 2" x 0"

Fines: 50% maximum

S & & & @

The coal contracts for [N NN MENEN. DN INUARN. DOURMRRRNNNR - NN

show a price increase during the term of the contracts. When comparing the initial producer
price to the current producer price, the increases per ton were 5.5%, 57%, 1.8%, 33%, 52%,
and 19%, respectively. Most noteworthy, the |l contract shows a 57% increase in price
and the greatest quantity to be supplied to the Company, 840,000 annual tons. These price

increases reflect contract re-negotiations which coincided with market price increases for coal.

The Company primarily transports coal via the CSX railroad system from the Central Appalachia
Coal Region (Eastern Kentucky, Western Virginia, Eastern Tennessee, and West Virginia).
Twelve of the 13 long-term contracts utilize the CSX rail system. |l is the only producer

under a long-term contract with the Company that utilizes the Norfolk Southern (NS) rail system.
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The Il system has a transportation cost of $jJiton. In contrast, the [l rail system has a
noticeably less expensive average transportation cost of $-/mn. A comparison reflects a
- higher transportation cost including fuel surcharge for il Consequently, the |GEGNG
caontract resulls in the most expensive delivered coal at $-/ton. The Company, aware of the
higher transportation cost for the [l rail system, ultimately elected to contract with [N o
enhance delivery diversity and help ensure greater reliability of its primary fuel. (See the
Transportation of Fuel Section for more details on the performance of the i} railroad.) 1t
should be noted that although the |l contract supplies the most expensive coal to the
Company’s system, the ]l contract represents only 360,000 annual tons or 5% of the

overall system purchases. The overall system purchases were 6,976,000 contracted annual

tons.

ORS compared each long-term contract price to the corresponding actual spot market price at
the time the contract was let. This approach allowed ORS {0 evaluate the Company's success
in negotiating advantageous conditions for its long-term coal contracts. The comparison
revealed that all contracts reflect coal prices iower than the corresponding spot market price for

coal, at the time the contracts were let. Table 1 below shows the results of the comparison.

Tabie 1 - Long-Term Contract Price v. Actual Spot Market Price

initial Initial 1
Tons Spot % %
Producer Cc[;;t::ct {Annuat) Cr;r:it;zﬁt Mrkt ‘:’rice Difference Difference
"M | 312003 600,000 $32.90 $33 80 -$0.90 266%
[ Y1006 600,000 $45.50 $66.50 -§21.00 -31.58%
m 4/1/2004 360,000 $46.50 $57.25 -$10.75 -18.78%
n 4172004 240000 $45.50 $57.25 51178 20.58%
] 1/1/2001 846,000 $26.56 $28.00 $1.44 -5.14%
B oo 300000 245200 26235 -$10.85 16 B0%
. o 240,000 $52.00 $66.50 14,50 21 B0%
B oo0s edsooe $53.00 $66.50 513,50 20.30%
[ YUZO03 240,000 $32.50 $34.80 -32.30 £61%
] 712004 600,000 $33.0¢ $39.00 -36.00 -15.38%
. #2008 528000 $3300 $33.80 $0.80 2.37%
] 9172001 720000 $33.00 $44.00 -$11.00 -25.00%
] 812001 §00.000 $36.00 $44.00 $8.00 -18.18%

‘Source: Energy Information Administration - US Deparment of Erargy
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Short-Term Spot Contracts

During the review period, the Company secured 17 spot contracts for coal to supplement its
existing long-term contracts, for inventory management and to take advantage of current market
conditions (See Attachment C). The contracts vary in term ranging from 1 month to 5 months.
The annual tons secured by the spot contracts range from 10,000 tons to 100,000 tons resulting
in approximately 460,000 tons of spot contract coal to be delivered in 2005. The Company
reports to ORS it will consider 2006 spot purchases as such purchases become necessary.
The physical properties of the spot contract coal meet the same standard specifications as for
the long-term contacts, described above, but may also take advantage of off-specification coal

products.

As with its long-term contracts, the Company primarily transports its spot coal via the CSX

railroad system from the Central Appalachia Coal Region. Eleven of the 17 spot contracts

utilize the CSX rail system. However, the | N I =< Il spot coal contracts

utilize the NS rail transportation system. The NS system has a transportation cost for these
contracts of S|llton, SHIMton, and SIJMlliton, respectively including fuel surcharge. This

reflects an average transportation cost of Slton for Il In contrast, the i rail system

has a [N - crage transportation cost of Sjton. A comparison
reflects a (NN t-=nsportation cost for Jl]. The above spot contracts transported

on the NS rail system, collectively, represent 90,000 tons or 20% of the total spot contract

quantity purchased for the system.

The [ spot contract for off-shore coal is the most expensive “delivered” coal purchase at

sl ton. Similarly, the I and the I spot coal contracts are also ofi-shore coal
purchases and reflect a delivered cost of S|jillton and SMlton, respectively. Off-shore

coal contracts reflect a significantly higher producer price in comparison to a domestic coal
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price. In the first 7 months of 2005, 170,000 tons or 37% of the total spot contract quantity was
purchased from off-shore coal markets. These purchases were primarily made to supplement

declining inventories.

Additively, the off-shore coal purchases (170,000 tons or 37%) and the contracts that utilized
the NS transportation system (90,000 tons or 20%) supplied 260,000 annual tons or 57% of the
spot contract coal to the Company in 2005. Although these contracts represent expensive coal
purchases, the quantity of 260,000 annual tons represents only 3.7% of the overall system

purchases.

The Company, aware of the higher costs of off-shore coal, ultimately pursued off-shore
purchases to off-set tardy and non-delivered coal shipments via the - rall system. The
Company also entered into contracts with suppliers that utilize the more expensive JJJj rail
system to gain an alternate supply path for coal. (See the Transportation of Fuel Section for

more details on the performance of the i raitroad).

ORS compared each spot contract price to the corresponding actual spot market price at the
time the contract was let. This approach ailowed ORS to evaluate the Company's success in
negotiating advantageous terms for its short-term coal contracts. The comparison revealed that
14 of the 17 contracts reflect coal prices lower than the corresponding spot market price for

coal, at the time the contract was let. However, the |||l . =< the N

contracts reflect prices above the market value for coal. The contract prices are SjJJJon

). Bl ). anc S o ) above the corresponding spot market

price, respectively. Table 2 below shows the results of the comparison.
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Table 2 — Short Term Spot Contract Price v. Actual Spot Market Price

Current
Producer Contract Tons Producer ‘Spo§ 8 %
Date {Annual) Contract  Mrkt Price Difference Difference
Price

" 2/1/2006  50.000 §73.67 $61.00 §ize2 20.89%
[ ] Y2005 20,000 $53.50 $66.50 -£12.00 -18.58%
] 212005 20,000 $55.00 $61.00 -38.00 4.84%
= 2172005 20,000 $54.00 $61.00 -§7.00 A1.48%
27172008 50,000 $54.00 $61.00 -$7.00 -11.48%
] /172005 16,000 $54.25 56235 -$8.10 -12.88%
] 2172005 16,000 $54.87 $61.00 -$6.13 -10.06%
[ ] H1/2005 10,000 $56.00 $62.95 -$6.35 -10.18%
[ 3/1/2005 20,600 $56.00 $62.35 -$6.35 10.18%
[ 37172005 10,000 $59.00 $62.35 $3.35 5.37%
| 61112005 20,000 $54.00 $60.00 -$6.00 -10.00%
[ 6/1/2005 20,000 $56.00 $50.00 -$4.00 B.67%
[ ] /172005 10,000 $54.55 $80.00 3545 -0.08%
N 74142006 20,000 $64.00 $61.00 $3.00 4.92%
] FIR005 10,000 $52.00 $61.00 -$9.00 -14.75%
] 7/4/2005 100,000 $69.95 $61.00 $8.95 14.67%
[ TI/2005 60,000 $54.00 $61.00 $7.00 -11.48%

'Source: Enargy Information Administration - LIS Department of Energy

As noted above, the | N B =< the B contracts reflect off-shore purchases
to off-set tardy and non-delivered coal shipments via the | rail system. (See the
Transportation of Fuel Section for more details on the performance of the ] railroad.) Also, it
should be noted that during the review period, coal prices experienced unprecedented
increases. Graph 1 below illustrates the increasing price for coal by geographic region over the
3 year period ending September 2005, Notwithstanding the adverse market conditions and
circumnstances described above, the Company should only consider purchasing coal from
expensive off-shore markets as a last alternative to acquire fuel or only when it has a

competitive delivered price with domestic coal.
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Graph 1 —~ Coal Commodities by Region
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Procurement Process

ORS reviewed the Company's Fossil Fuel Management Policy for Coal Procurement. The
policy includes a formal hierarchical signature approval structure and requires a review by the
Company’s Risk Management Oversight Committee when required. The major components of

the policy are outlined in Attachment D.

Based on inventory status and contract expiralion dates, the Company periodically issues
solicitations to secure long-term contracts and/or spot purchases to manage inventory levels.
The Company evaluates the bids received in accordance with their internal bidding process.
This evaluation is based on tonnage offered, coal price, freight price, delivered cost per Mbtu,

prior experiences with supplier, coal specifications, qualities, and method of transportation. The
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Company also evaluates additional criteria before awarding a contract. These criteria include

producer past performance, producer financial stability, condition of the market, etc.

Nalural Gas-Fueled Power FPlants

The Company operates twe major natural gas-fueled power plants, Jasper Station and Urquhart
Station. The Jasper Station, a combined-cycle plant, is supplied natural gas via access to the
Elba Island liquid natural gas terminal and transported through the Southern Natural Pipeline
and the SCG Pipeline interstate systems. The Urquhart power plant consists of two combined-
cycle units. This power system is supplied natural gas via access to the Gulf Coast natural gas
production region and {fransported through the Southern Natural Pipeline interstate and the SC

Pipeline intrastate systems.

The Company has established a formal procurement process for natural gas in an attempt to
ensure an adequate and reliable supply for its two major gas-fueled power plants. The
Company continuously monitors anticipated fuel needs and secures fuel delivery accordingly.
The monitoring process consists of four opportunities to nominate natural gas during a 24-hour
purchase window. Natural gas is subsequently purchased in accordance with their internal

procurement approval procedures.

Regarding the purchase of natural gas to supply the Jasper and Urquhart plants, ORS audited a
sample of the daily purchases. The audit documented that for the review period the daily prices
paid for the Company’s natural gas purchases fell within the range of natural gas prices at the
Southemn Natural, Louisiana receipt point as reported in Gas Daily for the applicable purchase
dates. Additionally, ORS’s audit documented that purchases were made in accordance with the

apptlicable guidelines of their executed contract with Southern Natural and SCG Pipeline {Jasper
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only) and that the applicable charges from these interstate pipeline companies were charges

identified in their FERC approved tariffs.

Most recently, the Company realized a net annua! savings of interstate capacity (- and
B Pipeline) reservation charges of $1,698,420 or an 11% reduction of the total capacity
reservation charges to the Jasper facility. This savings opportunity was the result of a
Memorandum of Understanding signed between the Company's electric and gas operations in
the Annual Review of the Gas Purchasing Policies of SCE&G (Docket No. 2005-5-G). This
Memorandum of Understanding as approved by Commission Order 2005-653 provides for the
capacity cost to be shared or allocated (the aflocation is based upon firm/retail customer
percentages) between the two operation at 67.68% applicable to the electric operations and

32.32% applicable to the natural gas operations.

Synthetic Fuel
The Company partners in SC CoalTech #1 and CoalTech #1 for the production of synthetic fuel

at its Wateree and Canadys power stations, respectively. The synthetic fuel, or synfuel, is
produced by adding a binding agent to raw coal to create a “significant chemical change” to the
fuel. The Wateree plant operation is capable of producing approximately ||| NEGEcGcGN oo
year of synfuel. Varying quantities are then distributed to the Wateree, Cope, and McMeekin
plants. Approximately ||| j |l per vear of synfuel is produced at the Canadys plant.
Varying quantities are then distributed to the Canadys and Cope plants. The Canadys synfusl
is also sold to various industries. The synfuel is sold back to the Company by the partnerships
at a $jlton reduction in price, and in addition, qualifies for federal tax credits. More
specifically, the Company's portion of the tax credits generated by the synfuel processes are
accumulated as a liability on the Company's balance sheet. In 2005, approval was given by the

Commission for the tax credits to be used to offset the $275 million capital costs associated with
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the construction of the back-up dam at Lake Murray. The use of synfuel has benefited the

Company as well as the rate payers.

In summary, during the review period, the entire industry as well as the Company experienced
significant price increases due to the upward market trend for coal. The Company and the
industry in general also experienced delivery difficulties under its primary railroad contract.
Notwithstanding the adverse market conditions and circumstances described above, the
Company should only consider purchasing coal from expensive off-shore markets as a last
alternative to acquire fuel or only when it has a competitive delivered price with domestic coal.
The Company also has been innovative by pursuing the use of synthetic fuel. The Company
should continue to evaluate and take advantage of alternative fuels as they become practical.
Also, the Company should continue to monitor new technology and its potential benefits as
technology evolves. In particular, the Company should investigate the feasibility of on-site
coal/petroleum coke gasification. The US Depariment of Energy reports of a successful cost
effective project in Florida and Indiana (See Attachment E). Lastly, the Company should closely
evaluate the potential of blending coal on-site at its power stations. Such practices inherently

enhance fuel practices and directly benefit the Company’s performance.
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Transportation of Fuel

As mentioned above in the Fuel Procurement Section, the Company primarily utilizes the CSX
raitroad system to transport coal to its power generating facilities. The Company also maintaing
one transportation contract with Norfolk Southern railroad system to ensure delivery diversity,

enhance reliability, and assist in maintaining adequate inventories {See Table 3, below).

Table 3 - Railroad Transportation Contracts

Contract No, Transporter Term Description
Mair: Coal Contract -

Incantive Contract -

Complements
B coniact to

The Company primarily transports coal for its system of power plants under the JJJJij contract

Ml This contract works in concert with [l contract JJJill. which provides R

I o I contoct B
expired on ©/30/05 anc [

_— - A System Purchases
s o T e gggzttoﬁaﬂ Contract -
- e - Synduel Transportation
L o A

s o R

- | I

During the review period, the Company also incurred fuel costs associated with rail and/or truck
transportation for spot purchases. The average cost is $jJfton (See Attachment C). This
average cost reflects the transportation of the coal from the off-loading Port of Charleston 1o its
final destination, the Williams Station power plant. As mentioned in the Fuel Procurement
Section, the Company utilized shipments on three short-term spot contracts during the review
period. The costs of the coal plus the ransportation to the plant collectively represent the most

expensive coal purchases by the Company.
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As mentioned in the Fuel Procurement Section above the Company entered directly into a
contract with the more expensive raiiroad service provider, [} purchased more expensive off-
shore coal; and entered into contracts with suppliers that utilize the more expensive - rail
system. These actions were in response to tardy and non-deliveries by - As of October
2005, the Company had yet to receive 16 scheduied shipments/trains or approximately 160,000
tons of coal from - Table 4, below, provides a month by month summary of the - rail

system performance.

Tabie 4 - 2005 I Transportation Performance Summary

Month Requested Scheduled Delivered Delta
Jan 86 56 50 -8
Feb 55 55 49 ]
Mar 71 71 54 «t7
Apr 55 55 41 -14
May 57 57 44 -13
Jun &2 62 48 -14
Jul 54 54 43 -1
Aug 55 55 47 -8
Sep 59 59 45 14
Oot &7 56 40 -16

Average Defta = 12

A review of fransportation costs during the period of April 2004 through June 2005 revealed that
the Company has secured less expensive transportation contracts when compared to the two
other major investor-owned utilities operating in South Carolina, Duke Power and Progress
Energy Carolinas. Table 5 below shows an average freight cost of $13.04/ton for the Company.
Currently, the Duke Power Company and Progress Energy Carolinas show 29% and 27%

higher average transportation cost, respectively.
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Iabie 5 - South Carolina Electric & Gas Company

invoice cost  Freight Cost Total Cost Cost per

Month per Ton per Ton par Ton Mbtu Btu of Coal
$ $ 3 5 Btu |
Apr-4d 37.53 13.40 50.93 20178 12,821
May-C4 37.52 1207 45.59 1.9566 12,872
Jun-04 39.53 i2.82 52.45 2.0821 12,585
Jul-04 35493 12.81 48.54 1.9187 12,649
Aug-04 4114 1126 52,40 20844 12,570
Sap-04 38 07 14.20 52.27 20801 12,504
Oct-04 37.82 13.17 50.85 2.0357 12,524
Nov-(4 4354 11.34 54 88 2.1668 12,664
Dec-04 37.47 12.94 50.41 2.0026 12,586
Jan-Gs 49.94 10.74 60.68 2.3853 12,720
Feb-05 4317 15.48 58.66 2.3205 12,640
Mar-05 48.62 12.41 61.03 2.4081 12,672
Apr-05 47.06 13.81 50.87 24112 2822
May-05 44.95 13.85 58.80 2.3278 12,630
Jun-05 48.56 15.36 6192 2.4429 12,673
| Average 41.92 13.04 54.96 21767 12,623 |
Tabie 6 - Duke Power Company
lnvoice Cost  Freight Cost Total Cost Cost per Biu of Coal
Month per Ton per Ton per Ton Mbiu
$ $ $ $ Btu i
Apr-04 3z.1i8 15.41 47.59 1.8331 12,309
May-04 32.46 15.55 48.01 1.89501 12,253
Jun-04 32.65 16.54 48.59 1.8822 12,185
Jul-G4 33.40 16.80 50.20 20517 12,234
Aug-04 34.25 16.52 8G.77 2.0839 12,300
Sep-04 33.74 16,76 53.50 2.0831 12,239
Oct-04 3247 16.54 4871 1.9980 12,180
Now-04 35.08 14.56 49.864 2.0264 12,248
Deac-04 33.79 17.42 5121 21068 12,158
Jar-0g 35.89 16.92 52.81 21615 12,216
Feb-05 37.66 16.29 5395 21993 12,265
Mar-05 37.21 17.98 5519 2 2R37 12,244
Apr-05 3r.28 18.69 5598 2.2454 12,466
May-05 37 80 1782 5543 22837 19148
Jure(is 45,33 1802 58 85 23457 12,568
Average 35.02 16.82 51,84 21121 12,268
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Table 7 - Progress Energy Carolinas, Inc,

Invoice Cost  Freight Cost Total Cost Cost per Btu of Coal
Month per Ton per Ton per Ton Mbiu
8 8 § $ #tu g
Apr-04 36.42 14.61 51.03 20860 12,410
May-04 3564 15.04 50.68 20446 12,384
Jun-G4 3854 14.54 53.08 2.1495 12,347
Jui-04 44.20 13.78 57.98 2.3378 12,402
Aug-04 43.73 13.82 57.65 2.3394 12,322
Sep-04 41.08 14.03 55.08 2.2249 12,380
Oct-04 3867 1617 53.84 21708 12,402
Nov-G4 4114 14.84 55,98 2.2514 12,432
Dec-04 46.81 18.15 64.96 2.8387 12,309
Jan-05 4438 18.58 §2.96 25318 12,434
Feb-05 44.43 18.30 62.73 25100 12,496
Mar-05 4705 17.68 64.74 25880 12,460
Apr-05 48.03 19.16 67.18 28927 12476
May-05 47.41 19.65 67.08 27308 12,278
Jun-05 49.55 2150 71.05 28719 12370
§ Average 43.14 16.60 59.73 2.4098 12,384 i

It is important to compare the relative average cost per ton of delivered coal by utility. They are
$54.96/ton, $51.84/on, and $59.73/ton for the Company, Duke Power, and Progress Energy
Carolinas, respectively (See Table 5, 6, and 7, above). Most noteworthy, the Company’s overall
average cost of delivered coal is in relatively close tolerance to the other two utilities. The
tables also show that the Company purchased higher quality coal with an average Btu content
greater than its minimum specification of 12,500 Btu. Duke Power and Progress Energy

Carolinas purchased lesser quality coal with an average Btu content below 12,500 Btu.

To compare the major investor owned utilities, ORS performed a historical review of coal costs
by reviewing producer cost, freight cost, and delivered cost. Graph 2 of Attachment F shows a
close correlation between the major utilities with regard to producer cost.  This graph
demonstrates that there has been a similar market for coal available to each utility over the past

several years. That is, no ulility appears fo have a relative advantage on producer cost for coal.

Graph 3 of Attachment G shows Duke Power and Progress Energy Carolinas have very similar

historical freight costs. Due to expiring contracts and contentious contract re-negotiations with
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NS railroad, Graph 3 also shows that Duke Power and Progress Energy Carolinas experienced
a significant increase in freight cost in the first quarter of 2002. Consequently, since 2002, the

Company has had an overall advantage on freight costs.

Graph 4 of Attachment H shows a close correlation of the major utilities with regard to the
delivered cost of coal. Graph 5 of Attachment | shows the relative comparison of the quality of
coal purchased by each major utility. As mentioned above, the Company has consistently
purchased coal with a higher Btu content. With reference to Graph 2, it can be inferred that the
Company has been successful in purchasing higher quality coal from the producers at similar

costs paid by the other two major utilities for coal of a lesser quality.

In summary, during the review period, the Company maintained a market advantage on
transportation and purchase price for higher quality coal. The Company successfully limited its
expenditures securing coal from other transportation methods given the tardy and/or non-
performance of CSX. Due to what appears to ORS to be a large number of tardy or non-
deliveries by CSX, the Company should evaluate and explore all available and applicable legal
remedies against CSX for failure to perform and determine the reasonableness of pursuing such
remedies. In addition, the Company should have its contracts with CSX and NS structured to
encourage timely delivery and should pursue the appropriate remedies when the contract terms
are nat met. Lastly, the Company should also evaluate alternate means of transportation o

ensure adequate supply, inventory, and delivery diversity.
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Fuel Mix

Table 8, below, demonstrates the effect on a ulility's overall fuel expense due solely to
generation mix from the rate base plants of each utility. Table 8 utilizes the percentage
generation by fuel source for SCE&G, Duke Power Company and Progress Energy Carolinas
(PEC) for the twelve months ended June 30, 2005, along with a predetermined cost per
kilowatt-hour for each type of fuel source regardless of company plant affiliation. The fuel
categories and associated costs used are Nuclear (0.5 cents/kwh), Coal (2.5 cents/kwh),
Natural Gas/Oil (6.5 cents/kwh), and Hydro (0.0 cents/kwh). The predetermined costs are
approximations for these fuel cost categories utiizing recent costs, representative of these three
utilities. The total or overall cost for each utility is weighted for each fuel source by multiplying
each fuel category cost by the percentage of generation produced from that fuel source. The
individual weighted costs are then combined to show the resulting overall average fuel expense
that would be expected for a company with that corresponding generation mix. Hydro
generation is included at zero fuel cost to account for not only run-of-river type production with
zero actual fuel costs, but also to weight the overall generation from pumped storage facilities
where the pump-up costs are reflected in other type generation fuel costs. It should be noted

that another factor, purchased power, has the potential to significantly affect fuel expenses also.

The intent of Table 8 is to show how rate based generating facilities impact fuel costs, and
although purchased power is an important element of cost, it is generally more diverse and less
predictable than these other cost categories. In addition, the companies’ rate based plants have
gone through certification processes as well as prudency reviews, and each utility’s facilities

have been formally determined to be appropriate for each respective systemn.
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Table 8 - Projected Fuel Cost Based on Generation Mix by Fue] Type
Year Ended June 30, 2008

SCEZG  (¢/kwh)  DUKE  (efkwh)  PEC  (efkwh)

Nuclear (0.5 ¢/kwh) 19.4% 0.10 47 3% G24  448% 022

Coal (2.5 ¢/kwh) 89.5% 1.74 51.1% 128 439% 125

Natural Gas/Ofl (6.5 ¢/kwh} 6.4% 0.42 0.0% .00 3.7% 0.24

Hydro (0.0 efkwh} 4.7% 0.00 1.6% 0.00 1.6% 0.00
Total (%) 100.0% 100.0% 100.0%

Total (¢/kwh) 2.25 1.51 1.7

Setling identical predetermined costs for all three utilities equates to the assumption that each
utility’s fuel purchase costs are the same. The resulting diverse total costs for the three utilities
demonstrates the significant effect that generation mix alone has on a utility’s bottom line fuel
expenses. The difference between the lowest (1.51 cents/kwh for Duke) and highest (2.25

cents/kwh for SCE&G) total fuel costs is approximately fifty (50%) percent.

Even with the assumption for all three utilities that all plant operations and fuel costs are
reasonable, Table 8 demonstrates that there are logical and legitimate reasons and
circumstances for one utility's costs exceeding those of another based sofely on fuel mix
diversity. Table 8 can be a useful tool in analyzing and explaining the varying fuel expenses
among utilities in a more simplistic manner considering the complexity of the fuel procurement

process and the operations of diverse generation facilities and systems.
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Purchased Power and Off-system Sales

The Company currently has not entered into any long-term contracts for purchased power. The
Company reporis to ORS it is not opposed to securing long-term contracts but currently has
sufficient capacity to satisfy its base load system requirements. However, the Company
periodically supplements its available capacity with spot purchases to aid in meeting system

peaking needs.

The Company maintains a comprehensive computerized tracking system to ensure it assigns
proper economic order to its generation and purchased power. The tracking system produces
a summary detailing hour-by-hour purchases for each megawatt-hr of power on the system.
Using the dispatch data sheets for generation and purchased power, an “after the fact” analysis
is performed daily to identify the least cost method for power production. An avoided cost
comparison of cost margins for self-generation and purchased power is also performed. Costs
are first assigned by allocating the least cost to the native load of the system. Next, cost
assignments are allotted similarly based on a hierarchical cost structure. Specifically, the cost
allocation from lowest {o highest is as follows: Native load, Fairfield pump/storage pumping,
fong-term contract sales, Company prescheduled off-system sales, 3° Party prescheduled off-

system sales, Company hourly off-system sales, and 3 Party hourly sales.

The Company is adhering to its internal practices to ensure the least cost energy is dedicated to

the retail native load. This approach of cost allocation directly benefits the retail rate payers.

Affiliate Transactions

Synithelic Fuel

The Company partners in SC CoalTech #1 and CoalTech #1 for the production of synthetic fuel

at its Wateree and Canadys power stations, respectively. The Company has a 40% ownership
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in SC CoalTech #1, and a 25% ownership in CoalTech #1. The affiliate transaction at the
Company's Wateree plant entails three major steps: (1) the Company sells coal to SC
CoalTech #1; (2) SC CoalTech #1 uses this coal to produce the synthetic fuel; and (3) the
Company purchases this coal, now a synthetic fuel, from SC CoalTech #1 at a $-/€on
discount from the original selling price. The Company engages in a similar affiliate transaction
with CoalTech #1 at its Canadys plant. These transactions afford the Company a net discount
by purchasing synthetic fuel from its affiliate. The synfuel process is discussed in more details

in the Fuel Procurement Section, above.

Natural Gas

The Company's Jasper generating plant is contracted with SCANA Energy Marketing Inc.
(SEMI), a non-regulated subsidiary of SCANA Corporation established to market natural gas
and other hydrocarbon products, for both its Interstate capacity and supply needs. The Jasper
plant’s fuel line connects to SCG Pipeline, a wholly owned subsidiary of SCANA Corp., formed
primarily to build interstate natural gas pipelines. SEMI has a contract with Southern Natural
Gas Company for interstate pipeline transportation capacity. SEMI also has a contract with
SCG Pipeline, Inc. for interstate pipeline transportation capacity to support the Jasper contract

with the Company.

SEMI serves the Jasper plant via SCG Pipeline and is able to utilize its dual rights on SCG
Pipeline and Southern Natural to assure dependable supply to the Jasper facility (i.e., gas from

Elba and gas from the Gulf}. SEM!I manages all of Jasper's gas needs.

SEMI has a contract with British Gas for natural gas commodity from Elba Island LNG terminal.
SEMI in turn has a confract with the Company to provide gas service to the Jasper plant:

120,000 di/day for Jasper’s use for 15 years.
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The Company's Urquhart power plant is located on a lateral pipeline owned by its electric
division that connects to Southern Natural Gas Company's pipeline near Aiken, SC. The
Company contracts for the interstate pipeline capacity on Southern Natural to serve Urquhart.
The Company also contracts with various producers for the natural gas supply to serve
Urquhart. These natural gas producers are not affiliated with SCANA Corporation or any of its
subsidiaries. The laterat pipeline that connects Southern Natural to Urquhart was previously
owned by South Carolina Pipeline Corporation (SCPC), also a wholly owned subsidiary of
SCANA Corporation, focused on providing natural gas to South Carolina customers. The lateral

pipeline was transferred from SCPC to the Company in early 2005.

SCANA Services Inc., which provides administrative, management and other services to the
subsidiaries and business units within SCANA Corporation, is utilized by the Company to
arrange gas supply (with gas producers) and transportation (with interstate pipelines) for its gas
fired generation faciliies. SCANA Services takes action at the request of the Company's

generation division.

Coal Hedging Activities

The Company currently does not employ any financial hedging activities for coal purchases.
The Company’s internal procedures and practices safisfactorily minimize the Company's risk
and provide adequate control. However, the Company should continue to evaluate possible

advantageous hedging opportunities to mitigate market volatility.

Inventory Management

ORS reviewed the Company's inventory control process (See Attachment J). The Company

monitors its coal inventory on a system wide basis to include Williams Station (GENCO). In
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accordance with the Company’s Fossil Fuel Management Policy, the Company's annual
average target for coal inventory is 925,000 tons. A review of the Company's 2005 inventory
revealed the Company to have an average annual inventory of 841,082 tons (Note: September
through December are forecasted numbers). This represents a 9.07% shortfall of the
Company's target. This shortfall is related to the delivery difficulties the Company experienced
in 2005. (See the Transportation of Fuel Section for more details on the performance of the
CSX railroad.) Similarly, a review of the Company's 2006 inventory forecast revealed that the
Company anticipates having an average annual inventory of 892,890 tons. This represents a
3.47% shortfall of the Company’s target. The shortfall of 3.47% or approximately 32,000 tons is

considered small and not significant.

The Company should continue to work toward rebuilding depleted inventories realized in 2005

and achieving its target in 2006.

Generation Planning
ORS reviewed the Company's 2005 Integrated Resource Plan (IRP). The IRP is detailed and

comprehensive. [t provides a thorough evaluation of the Company’s future generation needs,
demand-side management practices, and supply-side management practice for the next 15

years, or through 20189,

The Company’s load forecast is based on an anticipated average annual growth rate of 2.2%.
The summer peak demand and the winter peak demand are expected to increase at an annual
rate of 2.2% and 2.3%, respectively. This growth rate also reflects a summer peak load and a
winter peak load of 6,327 MW and 5,847 MW, respectively. The current 2005 summer peak

and winter peak loads are 4,641 MW and 4,240 MW, respectively. This represents an increase
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of 36% in the summer peak load and 38% in the winter peak load over the 15 year period.

These increases correspond to total energy sales of 31,624 GWH in 2019,

The Company's demand-side management program consists of customer information
programs, energy conservation, and load management programs. The load management
program secures 239 MW of interruptible load and 23 MW of standby generators. This provides

a total of 262 MW of available additional capacity if needed.

The Company’'s supply-side management program currently maintains 5,834 MW of available
capacity. The capacity is distributed through a diverse mix of generating units. The units are
45% coal, 11% nuclear, 30% natural gas, and 14% hydro. The supply-side management
program incorporates a 12%-18% reserve margin. These reserves provide for VACAR
Operating reserves, supply-side risk mitigation, and demand-side risk mitigation. The
Company’s IRP shows a need for additional capacity of approximately 100 MW by 2009.

The Company's IRP is reasonable and satisfactorily forecasts future system needs. The
Company's IRP should additionally evaluate and categorize the type of generation (i.e.,

baseload, intermediate, or peaking) necessary to satisfy the Company’s future capacity needs.

ORS Site Visits

ORS met formally and informally on numerous occasions to discuss the Company's fuel
procurement practices. These meetings occurred primarily at the ORS headguarters. However,
ORS met periodically at the Company's headquarters as well as its remote offices. ORS visited
the Company's Cope power plant to physicaily observe the electricity generation process at a
fossil fuel plant.  Also, ORS visited the Company's purchase power operations and the

Company’s unit dispatching operations,
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ORS also toured the mining operations and coal loading system (tipple) of one of the

Company's major coal suppliers, TECO, in Pikeville and Hazard, Kentucky. ORS toured

TECO's surface and underground mining activities as well as its coal laboratories dedicated to

sampling and determining coal qualifies.

Recommendations

ORS ofters the following suggestions and/or recommendations to enhance the Company's fuel

management activities:

HL.

Vi

VL.

The Company should only consider purchasing coal from expensive domestic or off-

shore markets as a last alternative in acquiring fuel.

. The Company should evaluate and take advantage of alternative fuels as they become

practical.

The Company should monitor new technology and its potential benefits as technology
evolves. In particular, the Company should investigate the feasibility of on-site
coal/petroleum coke gasification.

The Company should closely evaluate the potential of blending coal on-site at its power
stations.

The Company should evaluate and explore all available and applicable legal remedies
against CSX for failure to perform and determine the reasonableness of pursuing such
remedies.

The Company should evaluate alternate means of transportation to ensure adequate
supply, inventory, and delivery diversity.

The Company should evaluate possible advantageous hedging opportunities to mitigate
market volatility.

The Company should work toward rebuilding depleted inventories realized in 2005 and

achieving its target in 2006.

SCEAG Fuel Study (2005-2-8) Page 23 6 24 QRS




IX. The Company should evaluate and categorize the type of generation (i.e., baseload,
intermediate, or peaking) necessary to satisfy its future capacity needs.

X. In addition to reports currently filed with ORS in accordance with state statute and/or
Commission Order, ORS requests the following information:

Annual updated fuel forecast

Monthly Over/Under Cumulative Recovery Report
Notice of significant cumulative recovery trends
Notice of significant fuel cost trends

Monthly FERC Form 423

Any industry solicitation for coal
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SC ELECTRIC AND GAS COMPANY FUEL STUDY
PRODUCER LONG-TERM CONTRACTS (1-YEAR AND GREATER)

REDACTED
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SC ELECTRIC AND GAS COMPANY FUEL STUDY
PRODUCER SPOT CONTRACTS (LESS THAN 1 YEAR)

REDACTED
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FossiL FUEL MANAGEMENT PoLIcY FOR COAL PROCUREMENT QUTLINE

Fossil Fuel Management

Mission

Objectives

Program Activities

Procurement Policies

Fossil Fuel Policy Group

Fossil Fuel Supply Department Organization

* & * & & @

Planning

¢ Short-Term Planning
¢ lLong-Term Planning

Procurement

Bidders List

Mining Facilities

Bidding Process

Evaluation & Selection
Recommendations/Approvals
Contract Pricing Mechanisms
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Administration

+ Coal Receipts and Quality
» Inventory Management

Auditing
Transportation

o Planning
s Administration

Fossil Fuel By-Products Management
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Clean Coal Technology Dermonstration Program
Advanced Electric Power Generation
Integrated Gasffication Combinad-Cycle

Tampa Electric Integrated
Gasification Combined-Cycle
Project

Project Completed
Participant

Tampa Electric Company
Additional Team Members

Texaco Development Corporation-——gasification
technology supplier

General Electric Corporation-- combined-cyele
teehnology supplier

Air Products and Chernieals, Ing.——air separation unit
supplier

Maonsanio Enviro-Chern Systems, Inc.—subfurie acid
plant supplier

TRCO Power Services Corporation-—project manager and
markeler

Bechtel Power Corporation-——architect and engineer

Location

Mulberry, Polk County, FL (Tampa Electric Company’s

Polk Power Station {PPS), Unit No. |}

Technology

Advaneced integrated gasification combined-eycle

{IGCC) system using Texaco's pressurized, entrained-

fiow, oxygen-blown gasifter rechnology

Plant Capacity/Production

315 MWe (gross), 250 MWe (net)

Coat

Htinos #5 & #6, Pinsburgh #8, West Kentucky #11, and
Kentucky #9, Indiana #5 & #6 (2.5-3.5% sulfur); pet-
coke; petcoke/coal blends: and biomass

*Additonal project cost averrans were funded 0% by the participant for
& fined totd project fumding of $606,91 8,000,
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Project Funding

Total® £303,288 446 100%
DOE 150,894,223 49
Participant 152,394,223 51

Project Objective

To demonstrate IGCC technology in a greenfield commaer-
cial electric utitity application at the 250-MWe size using a
pressurized, entrained-flow, oxygen-biown gasifier with
full heat recovery, conventional cold-gas cleanup, and an
advanced gas furbine with nitrogen injection for power
augmentation and NO_control.

Technology/Project Description

Coaliwater slurry and oxygen are reacted ar high tempera-
ture and pressure to produce approximately 245 Brw/SCF
syngas (LHV) in a Texaco gasifier. Molten ash flows out of
the bottom of the gasifier into a waser-filled sump where it
forms 4 solid slag. The syngas moves from the gasifier to a

radiant syngas cooler and a convective syngas cooler
(C3C), which cool the synpas while generating high-
pressure steam. The cooled gases flow 0 a water-wash
syngas scrubber for particulate removal. Nexs, a hydroly-
sis reactor converts carbonyl sulfide (COS) in the raw
syngas to hydrogen sulfide (H_S) that s more easily re-
moved. The raw syngas is then further cooled before en-
tering a conventional amine sulfur removal system and
sulfuric acid plant (SAP). The cleaned gases are then re-
heated and routed to a combined-cycle system for power
generation. A GE MS TOOIFA gas turbine generates 192
MWe. Thermal NO_is controiled w0 0.7 ib/MWh by inject-
ing nitrogen. A steam turbine uses steam produced by cool-
ing the syngas and superheated with the gas fturbine exhaust
gases in the HRSG to produce an additional 123 MWe, The
T separation unit consumes 35 MW and auxiliaries re-
quire 10 MW, resulting in 250 MWe net power © the grid.
The plart heat rate is 9,630 Brw/kWh (HFV).
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2003

12/89 391
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DOE selected project (CCTDR-1H)
118G

Design and Construction 9138

Cperation initiateg 9/96
Construction cormpleted 8/96
Preoperational tests initiated 655
Environmantal monilening pian completed 5/96

Design completed 8794
NEPA process completed (FiS) 817/94
Construction started 8/94

Cooperative agreement awarded 3111781

12102

Operation and Reporting

? ;

bemonst{asicﬂ
oparations
completed 9730/01

Project completod/
final report issuad 12402

**Years omitted

Resuits Summary

Environmental Performance

The PPS IGCC remaved over 97% of feedstock sulfur
when operated on low-cost, high-sulfur coal, petcoke,
and coal/petcoke blends.

Typical NO_emissions wers .7 Ib/MWh, which were
below the permitted Hmit of 0.9 I/MWh and far be-
tow New Source Performance Standard (NSPS) NO,_
levels of 1.6 Ib/MWh for electric utility units.

The PM emissions were typically less than 0.04 b/ MWh
wiich i3 about 5% of those from conventional coal-fired
plants equipped with electrostanic precipitation,

]

The CO emissions were permitied at 99 th/hr and aver
aged 7.2 ib/hr; volatite erganic compound (VOC)
emissions were neghgible; and mereury emissions fon
eoal) without controls were hatf the potential release
based on mercury levels in the caal.

Operational Parformance

3

The PPS combustion murbine logged 34,800 hours over
the 3-year demonstration, of which 28,500 hours were
syngas-fired; syngas firing produced over 8.6 million
MWh of electricity.

The gasifier on-stream factor steadily inereased,
reaching 70-80% after 2'4 vears; overall PPS avail
ability, with distiflate fuel as backup, averaged 90%
after 1 years.

Carbon conversion was lower than expected—in the
low to mid $0% range versus the expected 97.5-98%,
This rendered the ASU design capacity inadequate
because of a need to recycle flyash, lowering PPS
aulput 10 235 MWe net, and reguired doubling the
capacity of the solids handling system.

Refractory liner life was problematic during the dem-
anstration largety due to frequent fuel changes and
attendant undesirable fluctuations in operating condi-
tions, but a coal/peteoke blend was identified to
elirninate the problem in commercial service.

Irs the high-temperature heat recovery systems down-
stream of the gasifier, the radiant syngas cooler seals

underwent design changes or corrections for fabrica-
tion defects; convective syngas coolers required geo-
metric improvements to reduce plugging; and raw gas/
clean gas heat exchangers required removal due to
SIress COrTosion.

+ A COS hydrolysis unit had to be added to meet sul-
tur-reduction targets and an ion exchange unit
added to prevent buildup of heat-stable salts in the
MDEA unit,

* Y7 strainers and a 10 micron filter system proved
critical to turbing protection from pipe-scale during
start-ups.

Economic Performance

* A capital cost of $1.650/kW (20018} was estimated for
anew 250 MWe (net) 1GCC plant based on the PPS
configuration incorporating lessons learned, A capital
cost of $1 300/AW (20018) was estimated for a new
plant that allowed for benefits derived from economies
of scale, technology improvements, and replication of
proven configurations to eliminate costly reinvention.
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Project Summary

Tampa Electric worked with the local community, state
organizations, amnd environmental groups to make the
project an envirommental showease; and engaged DOE and
the technical community to mave 1GOC closer to main-
stream market acceptance. Both of these goals were met.

This project bas been the recipient of numerous environmental
and technological achievernent awards. These include the
Eeological Society of Americs Corporate Award, the Florida
Audibon Society Corporite Award, and Power magazine’s
1997 Power Plant of the Year Award, The plant was inducted
mte Power magazine’s Power Plant Hall of Fame.

Over the S-year demonstration period, Tampa Electric
carried out a systermatic campaign tw address and resolve
ihe usual technical issues accompanying first-of-a-kind
plants. Tampa Electric showed through the demonstra-
tion that & modest-sized utility, with expertise in coal-
fired generation, can build snd operate an IGCC plant.

Environmental Performance

The PPE IGCC removed over 97% of the feedstock suffar
when operated on low-cost, high-sulfur coals, petcoke, and
biends. A material balance on 2 3.0% sulfur coat showed
that 7.0% of the sulfur is locked up in the inert slag leav ing
the gasifier. The MDEA acid gas system removed 97.5% of
the H,S from the raw syngas. The COS hydrolysis to H.8
proved critical to maintaining high sulfur capture efficiency
because 3% of the sulfir in coal feedstocks was converted
to COS (twice the amount expected) and the MDEA sys-
tem was not effective in removing COS. The SAP recove
ered 99.7% of the sulfur it was fod.

Peromt limits on NO_emissions during the PPS demon-
stration period were 25 parts per million by volume on a
dry basis {(ppmvd} corrected 1o 15% Q.. This value
equated ta 33 paris per mitlion (ppm) as measured at the
stack by a comtinuous emissions monitor £CEM). The
permit limit is also equivalent to about 220 Ib/hr NO, or
0.9 Ib/MWh. Typical Polk IGCC NO, emissions were
about 0.7 /MW, or below 30 ppm by CEM. These
ernission rates are a fraction of those from conventional
coal-fired power plants equipped with low-NG_combus-
tion systems, For comparison, the NSPS for eleciric utility
units is 1.6 i/MWh, regrrdiess of fuel type.

3106 Project Fact Sheets 2003

The PM emissions from the }GCC are typically less than
0.04 1MWh, which is approximately 5% of those from
conventional coal-fired plants equipped with electrostatic
precipitators, These near-zero emissions are the result of
the concentrated, low-volume raw syngas flow and appli-
cation of intensive liquid scrubbing and no less than 15
stages of liquid-gas contact.

The CO emissions, permitted at 99 Ib/hr, averaged

7.2 o/hr. The VOC emissions, permitted at 3 Ib/hr, aver-
aged 0.02 tb/he. Mercury emissions were not regulated,
but measurernents taken showed that the IGCC removed
about half of the mercury constituent in conl feedstocks.

Operational Performance

Ower the course of the demonstration, the PPS combus-
tion turbine logged 34,800 hours of which 28,500 hours
were syngas fired. The 28,500 hours of syngas firing
produced over 8.6 million MWh of electricity. In produc-
ing the syngas, the gasifier typically consumed 2,500 tons
of coal or coal/petcoke blends per day,

The gasifier and associated systems involved in producing
clean syngas showed steady improverment in the gnit’s in-
service {on-stream) factor over the first four years, reach-
ing 70--80% after 2% years, before suffering a setback in
the fifth and final demonstration year, The fifth vear was
not considered representative. It included a lengthy
plamned outage to deal with gasifier refractory damage
incurred by frequent feedstock changes, followed by 2
rare ASL! forced outage and the one-time removal of
sootblower lances. The on-siream factor is the percentage
of time the gasifier and associated systems were in opera-
tion over the total number of hours in the year of opera-
tion. The availability of the combined-cycle power block
to produce electricity from either syngas or distillate was
approximately 90% over the last four years of the demon-
stration. Tarpa Electric also calculated on-peak avail-
ability because of the importance of the plant in meeting
peak summer demand. The peak availabilities for 2000
and 2001 were 94.9% and 97.7%. respectively,

The following is a summary of the highlights of the techni-
cal issues that emerged during the demonstration. Most of
the issues were resolved, and others served as lessons
tearned to improve the technology for future plants, To-

gether, the issues served to advance the technology closer
to widespread commereial deployment,

Lower-than-anticipated carbon conversion in the gasifier
had major cost and performance impacts that reverberated
through the IGCC system. Carbon conversions of 97.5-
98% per pass were expected based on performance of
smaller Texaco gasifiers. The PPS gasifier achieved per
pass carbon conversion in the low- to mid- 90% range.

Even at design capacity, the ASU couid not deliver
enough air to meet the wial gasifier oxygen requirements
given the unexpectedly low carbon conversion and the
resulting need to recycle flyash {which reduced fuei qual-
ity}. Moreover, Tampa Electric desired the flexibility o
process low-guality fuels.

Essentially all carbon steel parts in contact with the shury
feedstock had to be replaced or coated with comosion-
resistant materials, and high-wear areas had to be hardened.

Tampa Electric evaluated numerous modifications to the
slurry feed injectors in an attempt 10 resolve the carbon con-
version issue. Only marginal improvement resulted.

A two-year gasifier refractory liner life commercial goal
established for the PPS was not met during the demonstra-
tion period primarily because of frequent fuel changes.

The fuel changes introduced risk in operational settings and
less-than-optimal operating conditions as adjustments were
made. Also, the high number of start-up and shutdown
cycles experienced during the demonstration period accel-
erated refractory spalling.

Tampa Electric carried out extensive feedsiock testing
during the demonstration with refractory life being a
prume consideration, Testing showed that a biend of 459
Black Beauty and Mina Nornte coals with 55% petroleum
coke provided excellent cost and performance characteris-
tics and the potential for tong refractory liner life.

Contributing to the refractory degradation was the inabii-
1ty 1o directly measure gasifier temperatures on a realtime
basis. Thermocoupies failed to survive the gasifier flow
path. Gasifier temperature measurements primarily relied
on “inferential measurement” based on methane tforna-
tion. Monitoring and control of gasifier temperature alsa
is critical for control of slag viscosity and flyash volume.



All radiant syngas cooler seals eventually failed due 1o
either fabrication defects or design flaws, all of which were
corrected, Corrections included removal of all but 8 of the
122 sootblower lances. Onty four lances are used as soot-
bicwers. The ather four serve as purge points for injection
of N, during start-up and shurdown,

The CSC fire-tube heat exchanger was a source of fre-
quent plugging and forced outages through 1999, The
plugging primarily occurred at the CSC tubesheet inlet. In
1999, significant geometric improvements dramatically
reduced plugging by more than half. Although not elimi-
nated. CSC pluggage is deemed manageable,

The gasifier’s lower-than-expected carbon conversion
required twice as much fly ash and associated black
water 1 be processed as ariginaily designed. This in-
creased volume essentially overwhelmed the solids
handling system, precluded slag sales, and posed signifi-
cant disposal costs. To resobve these issues, Tampa Elec-
tric (1) doubled the capacity of the fines (predominately
flyash) handling sysiem; (2) provided the capability o
reeyele 100% of the settler bottoms flvash to the gasifier
slurry preparation system; (3) used condensate water
instead of grey water in the slag removal system and
siripped the ammonia from that condensate water; and
(4} added a drag conveyor and screen to de-water and
separate the fly-ash from the slag. With these changes,
operation on 100% coal enabled sales of the slag while
recycling HH% of the settier bottom flyash and generat-
g 235 MWe {net). Tampa Electric future plans include
mereasing ASU capacity to provide enough oxygen to
compensate for added fuel required 10 boost outpui 1o
the rated capacity of 256 MWe vear round.

I the original IGCC destgn, hest exchangers were incorpo-
rated downstream of the CSC to recover process heat by
warming clean gas and diluent N, going to the combustion
turbine. Flyash deposits from the raw syngas resulted in
stress corrosion, cracking of the tubes, and turbine biade
damage. These heat exchangers were removed because the
heat recovery, tess than 1.7% of the fuel’s heating value,
did not warrunt the cost of redesign.

Tampa Electric meorporated a COS hvdrolysis system in
August 1999, An ion exchange system was subsequently

added to control a high rate of heat-stable salt formation
resulting from COS hydrolysis,

The only major power block forced outages during syn-
gas-based operation resulted from failures of the raw gast
clean gas heat exchanger (since removed) in the absence
of protective “Y™ strainers. The Y™ strainers had been
removed for repair. “Y™ strainers subsequently proved
eritical for start-ups because of the release of large vol-
umes of pipe scale. To increase twrbine protection and
reduce “Y" strainer cleaning, a 10 micron final syngas
filter was installed upstream of the syngas strainers. This
filter was sized to caich a year’s worth of pipe scale.

Economic Performance

Tampa Electric estimated a capital cost of $1,650/kW
(20018} for installing a new singie-train 250-MWe unit
at the Polk site, based on the PPS configuration and
incorporating all lessons learned. This estimate reflected
the cost of the plant as if it were instantaneously con-
ceived, permitted, and erected (overnight cost) in mid-
2001. The single-train PPS configuration contributed to
the high cost in that no benefits acerued from economies
of scale in using common balance-of-plant systems,
Tampa Electric also noted a number of site-specific fac-
tors adding to high costs. Tampa Electric developed
another capital cost estimate, that included moderated
site-specific factors and aliowed benefits from econa-
mies of scale, technical improvement, and replication of
proven configurations to efiminate costly re-invention,
Application of these benefits reduced the estimated
capital cost to S1,300/kW (2001%),

Commercial Appiications

During the course of the demonstration, Tampa Electrie
addressed the future of IGCC, reflecting on typical con-
cemns expressed by visitors, numbering over 2,500 and
representing 20 countries. In regard to cost, the primary
concern, Tampa Electric pointed out that capital costs will
be lower for next-generation 1GCC, further IGCC demon-
strations would accelerate cost reduction, and higher initial
costs for IGCC can be offset by long-term fuel savings. As
to the associated factor of economie risk, Tampa Electric
observed that {1) assumption of overall plant performance
tisk by a single entity rather than separate entities for indi-

vidual process units would reduce the difficulty in obtain-
ing finaneing; (2) a return to stcady economic growth in the
United States would encourage potential IGCC users to
take a longer-term investment view, and (3 a lasting
change in the expected availability or price differemial of
natural gas 1o coal would tip the risk-versus-reward scale
toward IGCC. Also, environmental legislation requiring
mercury or CO, removal would provide an economic ad-
vantage to [GCC over conventional coal-fired power gen-
eration beeause these emissions are readily removed from
concentrated IGCC gas streams,

As to availability, Tampa Electric noted that: (1) the PPS
gasifier availability is Jower than can be expected for
subsequent MGCC plants incorporating lessons learned:
(2} overall PPS availability, including operation on
backup fuel, is very high: and (3) the PPS experience
showed that availshility can be effectively managed.

Contacts

Mark Hornick, (863) 428-5988
Gereral Manager, Polk Power Station
TECO Energy
BO. Box 111
Tampa. FL 33601-0111
(8633 428-5927 (fax)

Victor K. Der, DOEMHQ, (301) 903-2700
victor.derihe.doe.gov

Leo E. Makovsky, NETL, (412) 386-5814

leo.makovskyi@neth.doe.gov
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Clean Coal Technology Demonstration Program
Advanced Electric Power Generation
Integrated Gasfflcation Combined-Cycle

Wabash River Coal
Gasification Repowering
Project

Project completed

Participant

Wabash River Coal Gasification Repowering Project Joint

Venture (a joint venture of Dynegy and PSI Energy, Inc.)

Additional Team Members

P51 Energy, Inc.—-host

Dynegy (formerly Dester Energy, Inc., a subsidiary of
Natural Gas Clearinghouse}-—engineer and gas plant
operator

Location

West Terre Haute, Vigo County, IN {PS] Energy’s Wabash

River Generating Station, Undt No. 1)

Technology

Integrated gasification combined-cycle (IGCC) using

Cilobal Energy’s two-stage pressarized, oxygen-blown,

entramed-flow gasification system-—E-Cas

Technology™

Plant Capacity/Production

296 MWe (gross), 262 MWe (net)

Coal

lilinois Basin biturninous (Petroleum coke also used)

Project Funding

Total 5438,200,000 1007
BOE 214,100,000 30
Participant 219,100,000 30
Project Objective

To demonstrate uiitity repowering with a two-stage, pres-
surized, oxygen-blows, entrained-flow IGCC system,
including advancements in the technology refevant to the
use of high-sulfur bitumineus coal; and to assess long-
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term reliability, availability, and maintainability of the
system at a fully commercial scale.

Technology/Project Description

The Destec, now E-Gas Technology™, process features
ap oxygen-biown, continuous-slagging, two-stage, en-
trained flow gasifier. Coal is slurried, combined with 95%
pure oxygen, and injected into the first stage of the gas-
iier, which operates at 2,600 °F/A400 psig. In the first
stage, the coal slurry undergoes a partial oxidation reac-
tion at temperatures high enough to bring the coal’s ash
above its melting point. The fluid ash falls through a tap
fwole at the bottom of the first stage into a water quench,
forming an inert vitreous slag. The syngas flows o the
second stage, where additional coal slurry is injected.
This coal is pyrolyzed in an endothermic reaction with the
hot syngas to enhance syngas heating value and improve
efficiency.

The syngas then flows to the syagas cooler, essentially »
fire tube steam generator, to produce high-pressure satu-
rated steam. After cooling in the syngas cooler, particu-
lates are removed in a hotdry filter and recycled to the
gasifier. The syngas is further cooled in a series of heat
exchangers. The syngas is water-scrubbed to remove chio-
rides and passed through a catabyst that hydrolyzes carbo-
nyl sulfide into hydrogen sulfide. Hydrogen suifide is
removed in the acid gas removal system using MDEA-
based absorber/stripper columns. A Claus unit is used to
produce elemental sulfur as a salable by-product. The
“sweet” gas is then moisturized, preheated, and piped 10
the power block. The power block consists of a single
192-MWe General Electric M3 T001FA (Frame 7 FA) gas
turbine, a Foster Wheeler single-drum heat recovery
steam generator with reheat, and a 1952-vintage Westing-
house reheat steam tuthine,




Catendar Year

1997

1998
4 3

20
1

Cooparative agreement awarded 7/28/92

1991 1952 T893 1994
3 4 t 2 3 4 2 3 4 1 2 03 4
Preaward
9/ 92 Design and Construction
? A &
DOE selacted
project
{COTDR-V)
W1251

A

Consiruction compisted 1195

Operation intliated 11/85
Preoperational tests initiated 895

Design complsted 5/34

Environsnental monitoring plan complated 7/9/93
Groundbreaking ceremony 7/7/93

NEPA process completed (EA} 5/28/03

Operation and Reporting

9/00

Projact completed!
final report

: . issued 300
Demonstration aperations

compleied 12/89

Results Summary

Environmental

* The SO, captwre efficiency was greater than 99%, keep-
g SO, emissions consistently below 0.1 /10° Btu and
reaching as low as 0.03 [b/10° Bau. Sulfur-based pollut-
ants were wanstormed into 99,999 pure sulfur, 3 highly
valued by-product—33,388 tons produced during the
demonstration pertod,

+ The NO_emissions were 0,15 [/10° Btu, which meets
the 2003 target emisston limits for ozone non-atiain-
ment areas, or LOY Ib/MWh, and exceeds performance
requirement based on the New Source Performance
Standard of 1.6 Ib/MWh.

*  Particulate emissions were below detectable limits.

+ Carbon monoxide emissions, averaging 0.05 1106 Bra,
were wetl within industry standards.

» Coal ash was converied 1o a low-carbon vitreous slag,
impervious to leaching and valued as an aggregate in
construction or as grit for abrasives and roofing mate-
rials; and trace metals from petroleum coke were also
encased in an inert vitreous slag,

Operational

-

»

Cver the course of the demonstration, the IGCC unit
operated on coal for over 15,000 hrs, processed over
1.5 million tons of coal, and produced over 23 trillion
Btu of syngas and 4 million MWHh of electricity.

Deesign changes in the first vear included: (1) using

a less teracious refractory in the second-stage gasifier
and changing the tlow path geometry 1o eliminate ash
deposition on the second-stage gasifier walls and down-
stream piping; (2) changing to improved metallic candle
filters to prevent particulate breakthrough in the hot gas
filter; and (3) installing a wet chioride scrubber and &
COS catalyst less prone to poisoning to eliminate chio-
ride and metals poisoning of the COS catalyst.

The second year identified cracking in the gas wrbine
combustion liners and tube leaks in the heat recovery
steam generater (HRSG). Resolution involved replace-
ment of the gas turbine fuel nozzles and iiners and
meodifications to the HRSG to allow for more tube
expansion.

The third year was essentially trouble free and the
IGCC unit underwent fuel flexibility tests, whick

-

showed that the unit operated trouble free, without
modification, on a second coal feedstock, a blend of
two differen: IHinois #6 coals, and petroleum coke,
Overall thermal performance actually improved during
petroleum coke operation, increasing plant efficiency
from 39.7% 10 40.2%.

It the fourth year, the gas mrbine incurred damage to
the rotor and stator in rows i4 through 17 of the air
compressor causing a 3-month cutage. But over the four
years of operation, availabitity of the gasification plant
steadily improved reaching 79.1% in 1999,

Economic

*

The overall cost of the IGCC plant was 5417 mitlion,
wiich equates to about $1,590/&W in 1994 doliars.
For an equivalent greenfield project the cost was esti-
mated at 51, 700/kW. Capital cost estimates for a new
285 MWe (net) greenfield IGCC plant incorporating
lessons learned, technology improvements, and a heat
rate of 8,526 Buw'kWh are $1 3184 W (20008} fora
coal-fueled unit and $1,260 (20003) for a petroleum
coke-fueled uniz.
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Project Summary

The Wabash River Coal Gastfication Repowering Project
repowered a 1950s vintage pulverized coal-fired plant,
transforming the plant frem a nominally 33% efficient,
S0-MWe unit into s nominally 40% efficient, 262-MWe
{net} unit. Cinergy, PSTs parent company, dispatches
power from the project, with a demmonstrated heat rate of
8,910 BaykWh (HHV?, second only to their hydroelectrtic
facilities on the basis of envirommental emissions and
efficiency.

Beyond the integration of an advanced gasification sys-
tem, & pumber of other advanced features comributed to
the high energy efficiency. These included: (1) hovdry
particulate removal to enable gas cleanup without heat
loss, (2) integration of the gasifier high-temperature heat
recovery siemm generator with the gas turbine-connected
HRSG to ensure optimum steam conditions for the steam
turbing, (3} use of a carbony! sulfide (COS) hydrobysis
process to enable high-percentage sulfur removal, (4)
recyvele of slag fines for sdditional earbon recovery, (5)
use of 95% pure oxygen to lower power requirements for
the oxygen plant, and {6) fuel gas moisturization te re-
duce steam injection requirements for NO_ control.

Ohver the four-year demonstration period starting in Novem-
ber 1995, the facility operated on coal for more than 15,000
heurs and processed over 1.5 million tons of coal to produce
more than 23 willion Beu of syngas. For several of the
months, syngas production exceaded one trillion Buu, By the
end of the demonstration, the 267-MWe 1GCC unit had
captured and produced 33,385 tons of sulfur,

Operational Performance

The first year of operation resolved problems with:

¢1) ash deposition on the second stage gasifier walls and
downstream piping, (2} particulate breakthrough in the hot
gas filter system, and (3) chloride and metals poisoning of
the COS catalyst. Modifications 1 the second-stage refrac-
tory to avoid tenacious bonds with the ash and 1o the ot
gas path flow geometry correcicd the ash depesition prob-
lem. Replacement of the cersmic candie filters with metal-
lic candles proved 1o be larpely successful. A follow-on
metallic candle filter development effort ensued using a
hot gas shipstream, which resulted in improved candle filter
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metallurgy, blinding rates, and cleaning techniques. The
combined effort all but eliminated downtime associated
with the filter system by the close of 1998, Installation of a
wet chloride scrubber eliminated the chloride problem by
September 1996 and use of an alternate COS catalyst less
prone to trace metal poisoning provided the final cure for
the COS system by October 1997,

The second year of operation identified cracking problems
with the gas trbine combustion liners and tube leaks in the
HRSC Replacement of the fuel nozzles and liners solved the
cracking problem. Resolution of the HRSG probiem re-
quired modification to the tube support and HRSG rooff
penthouse floor to allow for more expansion.

By the third year, downtime was reduced to ruisance
itemns such as instrumentation-induced trips in the oxygen
plant and high-maintenance items such as replacement of
high-pressure sturry bumers every 4030 days, In the
third year, the IGCC unit underwent fuel flexibility tests.
The unit operated effectively, withowt modification or
incident, on a second coal feedsteck, a blend of two dif-
ferent HHinois #6 coals, and petroleum coke (petcoke).
These tests added to the fuel flexibility portfolio of the
gasifier, which had previously processed botk lignite and
subbituminous coals during its earlier development. The
overal! therral performance of the IGCC unit actually
improved during petcoke operation. The unit processed
over 18,000 tons of high-sulfur petcoke and produced

350 billion Btu of syngas, There was a negligible amoumnt
of tar production and no problems were encountered in
removing the dry char particulate despite s higher dust
loading. Exhibit 3-45 provides a summary of the thermal
performance of the unit on both coal and peteoke.

The fourth year of operation was marred by a 3-month outage
due 1o damage 1o the rotor and stator in rows 14 through 17
of the gas turbine air compressor. However, over the four vears
of operation, availability of the gasification plant steadily
improved, reaching 79.1% in 1999, Exhibit 3-46 provides a
summary of the production statistics during the demonstration
period.

Environmental Performance

The IGCC unit operates with an SO, capture efficiency
greater than 99%. As a resuly, 50, emissions are consis-
tently below €.1 ib/10* Btu of coal input, reaching as low
a3 0.03 b/10° Btu. Moreover, the process transforms sul-
fur-based poliutants into 99.99% pure sulfur, & highly
valued by-product, rather than a solid waste.

Muaistarizing the syngas in combination with steam injec-
tion reduced NO_ emissions o the 0.15 /10 Biu require-
ment established by EPA for existing plants in czone non-
attainment areas. Because of the extreme particulate filira-
ton necessary for combustion of the syngas in a gas -
bine, particulate emissions were negligible, averaging

Exhibit 3-45
Wabash Thermal Performance Summary

Design Actual

Coal Coal Petcoke
Nominai Throughput, tons/day 2,550 2,450 2000
Syngas Capacity, 10° Biwhr 1,780 690 1690
Combustion Turbine, MWe 192 192 19z
Steam Turbine, MWe 108 96 6
Auxiliary Power, MWe 3= 36 36
Net Generation, MWe 262 261 261
Plant Efficiency, % (HHV) 378 397 4.2
Sulfur Removal Efficiency, % =48 =04 =G4




0012 W10 Bu. Also, carbon monoxide emissions were
quite low, averaging 0.05 I/ 10° B,

The ash component of the coal results in a low-carbon
vitreous siag, impervious 1 Jeaching and valued as an
aggregate in construction or as grit for abrasives and roof-
ing materials. Also, the trace metal constituents in the
petcoke were effectively captured in the slag produced.

Economic Performance

The overall cost of the IGCC demonstration plant was
5417 million, which equates 1o about $1,590/kW in 1994
dollars. For an equivalent greenfield project, allowing for
udditionat new equipment required, the instalied cost was
estimated at $1,700/&W. Costs include engineering, per-
mitting, equipment procurement, project and construction
management, construction, start-up, and hiring and train-
ing personnel,

In the final report, the participant estimates capital cost
for & new 262-MWe greenfield 1GCC plam incorporating
lessons learned, technology tmprovements, and a heat rate
of 8.250 Bu/kWh are $1,275/KW (20008) for a coal-
fueled unit and $1,150/kW (20005} for a petroleum coke-

fueted unit. In designing for peteoke, some equipment can
be reduced in size and some eliminated,

More recent data developed by DOE shows that a 285-
MWe (net) coal-fired greenfield IGCC piant with a heas
rate of §,526 BtakWh would cost $1,3184W (20008),
A 291-MWe (net) petroleum coke-fired IGCC unit with
2 8,400 Brw/kWh heat rate would cost 51,260k W,

Annual fuel costs for the Wabash project ranged from
$15.3-19.2 million, with an annual availability of 75%
and using high-suifur biteminous coal ranging from
51.00-1.25/10° Bru ($22-27/ton). Non-fuel operation and
maintenance (O&M) costs for the syagas facility fexclud-
ing the power block) was 6.8% of installed capital based
on 75% availability. O&M costs include operating labor
and benefits, technical and administrative support on and
off site, all maintenance, chemicals, waste disposal, oper-
ating services, supplies, and 5% of the total O&M cost for
betterments. Projected O&M costs for a mature IGCC
facility (including the power block) are 3.2% of installed
capital,

Exhibit 3-46
Wabash River Coal Gasification Repowering Project
Production Statistics

Coal On Spec. Steam Power Sulfur
On Coal Processed Gas Produced Produced Produced

Time Period {Hr) {tons} (10° Btu) {10%1h) (MWh) {tons}
Start-up 1995 hlEs] 41,000¢ 130,784 171,613 71,0007 359
19494 P 184 382 2,769,683 820,624 449 919 3,299
19497 3885 392,822 6,232,545 1,720,229 FOR6,RTT 8321
1998 5,279 561,495 8,844,902 2,190,393 1.513,629 12,452
{904 34940 369862 5,813,151 1,480,908 1,003,853 8557
Overall FR.067 1,549,561 23,891,067 6,383,767 4,125,278 33,388

“Estimaies,

“The combustion turbine was sarvailable from 3714/ through 6/22/99.

Commercial Applications

At the end of the demonstration in December 1999, Global
Energy, Inc. purchased Dynegy's gasification assets and
technology. Giobal Energy is marketing the technology un-
der the name “E-Gas Technology™.” The project is continu-
ing to operate in commercial service as Wabash River En-
ergy, Lid, a subsidiary of Global Energy.

The fmmediate finure for E-Gas Technology™ appears 1o lie
with both foreign and domestic applications where fow-cost
feedstocks such as petroleum coke can be used and co-pro-
duction options are afforded-—bundled production of steam,
fuelsichemnicals, and electrizity. Integration or association
with refinery operations are examples, Factors favoring in-
ereased use of IGCC over time are continued improvement
in IGCC cost and performamce, projected increases in price
differentials between coal and gas, and continued impor-
tange placed on displacement of petroleum in chemicals and
fuels production.

Contacts
Phil Amick, Technology Director—Gasification
{281) 293.2724
ConocoPhillips
Houston, TX
amickpr@conocophillips.com
Victor K. Der, DOE/HQ, (3013 9032700
victer.der@hg.doe gov
Leo E. Makovsky, NETL, {412) 386-3814
leo.makovskv@netl doe.gov
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Graph 2 - Producer Cost (4/99 - 6/05)
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Graph 3 - Freight Cost (4/99 - 6/05)
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Graph 4 - Delivered Cost (4/99 - 6/05)
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Btu

Graph 5 - Btu of Delivered Coal
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SC ELECTRIC AND GAS COMPANY FUEL STUDY
INVENTORY TRACKING (TONS)
REVIEW PERIOD: (1/1/2005 ~ 12/31/2005)

REDACTED



SC ELECTRIC AND GAS COMPANY FUEL STUDY
INVENTORY TRACKING (TONS)
REVIEW PERIOD: (1/1/2006 — 12/31/2006)

REDACTED



